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, $\mathbb{H}^{3}$ CMC 1 $\mathbb{R}_{1}^{3}$ maxface
( ) ([UY1, $\mathrm{U}\mathrm{Y}2$ ]
[UY4] ).
$\mathrm{S}_{1}^{3}$ CMC 1face ([$\mathrm{F},$ Theorem
3.9]). , CIVIC 1face
.
1. CMC 1faces
$\mathbb{R}_{1}^{4}$ 4 Lorentz , $(, )$ Lorentz :
$\langle(x_{0}, x_{1}, x_{2}, x_{3}), (y_{0}, y_{1},y_{2}, y_{3})\rangle=-x0y_{0}+x_{1}y_{1}+x_{2}y_{2}+x_{3}y_{3}$.
,
$\mathrm{S}_{1}^{3}=\mathrm{S}_{1}^{3}(1)=$ {(x0, $x_{1},$ $x_{2},$ $x_{3})\in \mathbb{R}_{1}^{4}|-x_{0}^{2}+x_{1}^{2}+x_{2}^{2}+x_{3}^{2}=1$ }
, 1 Lorentz . $\mathrm{S}_{1}^{3}$ 3
de Sitter . , $\mathbb{R}_{1}^{4}$ 2 Hermite
$\mathbb{R}_{1}^{4}\ni X=$ $(x_{0}, x1, x_{2}, x_{3}) rightarrow X=\sum_{k=0}^{3}x_{k}e_{k}=(\begin{array}{ll}x_{0}+x_{3} +ixx_{21}-ixx_{21} x_{0}-x_{3}\end{array})$
.
$e_{0}=(\begin{array}{ll}1 00 1\end{array})$ , $e_{1}=(\begin{array}{ll}0 11 0\end{array})$ , $e_{2}=(\begin{array}{ll}0 i-i 0\end{array})$ , $e_{3}=(\begin{array}{l}010-1\end{array})$
$\mathrm{S}_{1}^{3}$




$\langle X, \mathrm{Y}\rangle=-\frac{1}{2}\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}$ (X$e_{2}(^{\mathrm{t}}\mathrm{Y})e_{2}$ ), $\langle X, X\rangle=-\det X$
. $\mathrm{S}_{1}^{3}$ , ,
$\mathrm{S}_{1}^{3}$ CMC 1 ,
.
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1.1. ( .. [AA]) $D\subset \mathbb{C}$ ) $z_{0}\in D$
. $g$ : $Darrow(\mathbb{C}\cup\{\infty\})\backslash \{z\in \mathbb{C}||z|\leq 1\},$ $\omega$ $D$
, 1
(1.1) $d\hat{s}^{2}=$ ( $1+|$g $|^{2}$ ) $2\omega\overline{\omega}$
$D$ Riemann . , $F=(F_{jk})$ :
$Darrow SL(2,\mathbb{C})$
(1.2) $F^{-1}dF=(\begin{array}{ll}g -g^{2}\mathrm{l} -g\end{array})$ $\omega$ , $F(z_{0})=e_{0}$ .
,
(1.3) $f:=F$. $e_{3}F^{*}:$ $Darrow \mathrm{S}_{1}^{3}$
CMC 1 . $D$ $ds^{2}=f^{*}(ds_{\mathrm{S}_{1}^{3}}^{2}),$ $f$
2 $h,$ $f$ Gauss $G$ :
(1.4) $ds^{2}=(1-|g|^{2})^{2}\omega\overline{\omega}$ , $h=Q+\overline{Q}+ds^{2}$ , $G= \frac{dF_{11}}{dF_{21}}=\frac{dF_{12}}{dF_{22}}$ ,




(1) $g$ 2Gauss , $(g,\omega)$ Weierstrass data
.
(2) $f$ $N:Darrow \mathbb{H}^{3}$
$N= \frac{1}{|g|^{2}-1}F(\begin{array}{ll}|g|^{2}+\mathrm{l}- 2g2\overline{g} |g|^{2}+1\end{array})F^{*}$ ,
.
$\mathbb{H}^{3}=\{X|X^{*}=X, \det X=1, \mathrm{t}\mathrm{r}X>0\}$ $=\{FF^{*}| F\in SL(2, \mathbb{C})\}$
( $[\mathrm{K}\mathrm{Y}$, Lemma 3.1] ).
(3) ( Gauss ) $\mathrm{S}_{1}^{3}$ ( $x_{0}>0$)
$\mathrm{S}_{\infty}^{2}$ , Riemann
$\mathbb{C}\cup\{\infty\}$ . $f$ : $Darrow \mathrm{S}_{1}^{3}$ $f$ (z)
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$N(z)$ , $\mathrm{S}_{\infty}^{2}$
Gauss $G$ (z) .
(4) (1.2) $F$ , $\hat{f}:=FF^{*}$ : $Darrow \mathbb{H}^{3}$
CMC 1 . , $\hat{f}^{*}(ds_{\mathbb{P}}^{2})$
( ) $d\hat{s}^{2}$ , 2 $-Q-\overline{Q}+d\hat{s}^{2}$
. $\hat{f}$ Gauss $f$ Gauss $G$
.




$S_{z}(g)=( \frac{g’’}{g’})’-$ A $( \frac{g’’}{g’})^{2}$ $(’=d/dz)$
$g$ Schwarz .
, ,
. , $([\mathrm{U}\mathrm{Y}4$ ,
Definition2.2] ).
L3. $M$ 2 , $f$ : $Marrow \mathrm{S}_{1}^{3}$
. $ds^{2}=f^{*}(ds_{\mathbb{S}_{1}^{3}}^{2})$ $(1)-(3)$ $f$ CMC
1 face
(1) $W\subset M$ , $f|w$ : $Warrow \mathrm{S}_{1}^{3}$
CMC 1 ,
(2) $p\in M\backslash W$ $p$ $U$ $C^{1}$ \beta : $U\cap Warrow$
$\mathbb{R}^{+}$ , $\beta ds^{2}$ $U$ $C^{1}$ Riemann
,
(3) $M$ $p$ $df(p)\neq 0$ .
CMC 1face $f$ : $Marrow \mathrm{S}_{1}^{3}$ , , $f$
$M$ . ,
$\text{ }$ :
1.4. $M$ 2 . $f$ : $Marrow \mathrm{S}_{1}^{3}$
CMC 1face , $W\subset M$ $f|_{W}$ CMC 1
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. , $(1)-(2)$ $M$
$J$ :
(1) $f|w$ $J$ ,
(2) $J$ $F:Marrow SL(2, \mathbb{C})$
$\det(dF)=0$ $f\mathrm{o}\rho=Fe_{3}F$*,
$\rho:\overline{M}arrow M$ $M$ ( $F$
$f$ ).
, CMC 1 face $f$ : $Marrow \mathrm{S}_{1}^{3}$ $M$
. ,
, $M$ Riemann .
L5. $M$ Riemann , $F$ : $Marrow SL$(2s)
. , $(0, 2)$
(1.5) $\det[d(Fe_{3}F^{*})]$
. , $f=Fe_{3}F^{*}:$ $Marrow \mathrm{S}_{1}^{3}$
CMC 1face . , $p\in M$ $f$
$\det[d(Fe_{3}F^{*})]_{p}=0$ . , $f$
$p\in M$
(1.6) $-\det[d(FF^{*})]_{p}$ $(0, 2)$ .
1.4, 1.5 , ( )
CMC 1face :
L6. $M$ Riemann , $z0\in M$ . $g,$ $\omega$ $\overline{M}$
1 , (1.1) $d\hat{s}^{2}$ $\overline{M}$ Riemann
. $\overline{M}$ $M$ . ,
$|g|$ 1 . $F=(Fjk)$ : $\overline{M}arrow$
$SL(2, \mathbb{C})$ (1.2) . , (1.3)
$f$ : $Marrow \mathrm{S}_{1}^{3}$ CMC 1face . $M$ $ds^{2},$ $f$ 2
$h$ , Gauss $G$ (1.4) . CMC 1face
$\{p\in\overline{M}||g(p)|=1\}$ .
, $M$ Riemann , $f$ : $Marrow \mathrm{S}_{1}^{3}$ CMC 1face ,
$\overline{M}$
$g$ 1 $\omega$ , $|g|$ 1
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$\mathrm{A}\mathrm{a}$ , $d\hat{s}^{2}$ $\overline{M}$ Riemann , (1.3)
$F:\overline{M}arrow SL(2, \mathbb{C})$ (1.2) .
1.7, $F$ $M$ , $\text{ _{}\backslash }1.2$ (3) , $G$
$M$ . , (1.4) , Hopf $Q$ $M$
.
2. CMC 1FACES
$\mathrm{S}_{1}^{3}$ CMC 1 ,
([Ak, $\mathrm{R}]$ , 4.1 ). CMC 1face
( $[\mathrm{U}\mathrm{Y}4$ , Definition 4.1] ):
2.1. $M$ Riemann , $f$ : $Marrow \mathrm{S}_{1}^{3}$ CMC 1face .
$ds^{2}=f^{*}(ds_{\mathrm{S}_{1}^{3}}^{2})$ $f$ (resp. ) ,
$C\subset M$ , $M$ $(0, 2)$ $T$ , $T$
$M\backslash C$ , $ds^{2}+T$ (resp.
) Riemann .
2.2. CMC 1face $f$ : $Marrow \mathrm{S}_{1}^{3}$ $M$ ( )
, $f$ $\overline{M}$
, $f\circ\rho$ : $\overline{M}arrow \mathrm{S}_{1}^{3}$ ( ) .
$\rho:\overline{M}arrow M$ $M$ .
$f$ : $Marrow \mathrm{S}_{1}^{3}$ CMC 1face .
$(M, ds^{2}+T)$ Riemann
, [H] , $M$ Riemann $\beta\S$
. , CMC 1face .
$\rho$ : $\overline{M}arrow M$ $M$ . $F:\overline{M}arrow SL(2, \mathbb{C})$ $f$
. $\gamma$ : $[0,1]arrow M$ $M$ . $\tau$ $\overline{M}$
$\gamma$ . , $F$ $\Phi_{\gamma}$
$F\mathrm{o}\tau=F\Phi_{\gamma}$
. , $f=Fe_{3}F^{*}$ $M$ well-defined ,
$\gamma$ $\Phi_{\gamma}\in SU(1,1)$ . $\Phi_{\gamma}$
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1 :
(2.1) $\mathcal{E}=(\begin{array}{ll}e^{i\theta} 00 e^{-i\theta}\end{array})$ , $H=\pm(\begin{array}{ll}e^{s} 00 e^{-s}\end{array})$ , $P=\pm(\begin{array}{ll}\mathrm{l} 10 1\end{array})$
$\theta\in[0,2\pi)$ $s\in \mathbb{R}\backslash \{0\}$ .
2.3. $f$ : $Marrow \mathrm{S}_{1}^{3}$ CMC 1face , $F$
. $f$ ,
$\mathcal{E}$ , $H$ , $P$
.1
2.4. $SU(1,1)$
$X=(\begin{array}{ll}p q\overline{q}\overline{p} \end{array})$ $\in SU(1,1)$
, $\mathbb{H}^{2}\ni w\mapsto(pw+q)/(\overline{q}w+\overline{p})\in \mathbb{H}^{2}$ Poincar\’e
$\mathbb{H}^{2}=(\{w\in \mathbb{C}||w|<1\}, ds_{\mathbb{P}}^{2}=4dwd\overline{w}/(1-|w|^{2})^{2})$
. $X$ , $\mathbb{H}^{2}$ 1 $X$ , $\mathbb{H}^{2}$
$\partial \mathbb{H}^{2}$ 2 , $\mathbb{H}^{2}$ $\partial \mathbb{H}^{2}$ 1
. 2.3
.
$SU$(2) $\mathcal{E}$ , $\mathbb{H}^{3}$ CMC 1
, $\mathrm{S}_{1}^{3}$ CMC 1face .
CMC 1face
.
2.5. $f$ : $Marrow \mathrm{S}_{1}^{3}$ CMC 1face . $f$
. , Riemann $\overline{M}$
0 $p_{1}$ , . , $p_{n}\in\overline{M}$ $M$ $\overline{M}\backslash \{p_{1},\mathit{1}. ,p_{n}\}$
. , $f$ Hopf $Q$ $\overline{M}$ 2
.
2.6. $f$ : $M=\overline{M}\backslash \{p_{1,\mathrm{r}}.,p_{n}\}arrow \mathrm{S}_{1}^{3}$ Gauss $G$





$f$ Hopf $Q$ , 1.2
(4), (5) :
2.7, [ $\mathrm{B}$ , Proposition 6] $pj$ $(j=1, . |’ n)$
, $Q$ $p_{j}$ 2 .
3. Osserman
$f$ : $M=\overline{M}\backslash \{p_{1}, . . ,p_{n}\}arrow \mathrm{S}_{1}^{3}$ CMC 1face
. $G,$ $Q$ $f$ Gauss , Hopf .
3.1. $M$ Riemann $d\hat{s}\# 2$
(3.1) $d\hat{s}^{\# 2}:=$ ( $1+|$G $|^{2}$ ) $2_{\frac{Q}{dG}}\overline{(\frac{Q}{dG})}$
. ,
$d \hat{\sigma}^{\# 2}:=(-K_{d\hat{s}^{\phi 2}})d\hat{s}^{\# 2}=\frac{4dGd\overline{G}}{(1+|G|^{2})^{2}}$
3.2. $G,$ $Q$ $M$ , $d\hat{s},$$d\# 2\hat{\sigma}\# 2$ $M$
.
3.3. ( $[\mathrm{U}\mathrm{Y}3$ , Deflnition2.1], [Yam] ) $\overline{M}$ $d\sigma^{2}$ $\ovalbox{\tt\small REJECT}$
$m_{j}$ , $d\sigma 2$ $u_{j}|z-p_{j}|^{2m_{j}}dzd\overline{z}(u_{j}\neq 0)$
. $m_{j}$ $\mathrm{O}\mathrm{r}\mathrm{d}_{p_{j}}(d\sigma)2$ [ , $d\sigma 2$ $p_{j}$
Riemann , $\mathrm{O}\mathrm{r}\mathrm{d}_{p_{j}}(d\sigma^{2})=0$ .
$\Delta=\{z\in \mathbb{C}||z|<1\},$ $\triangle*=\triangle\backslash \{0\}$ .
3.4. $f$ : $\triangle*arrow \mathrm{S}_{1}^{3}$ $z=0$
CMC 1face . , :




Proof. , [$\mathrm{U}\mathrm{Y}1,$ Lemma 5.3] [UY2, Lemma 3]
. , $F:\triangle*arrow SL(2, \mathbb{C})$ $f$ (
, $Fe_{3}F^{*}=f$ ) , $F$ (1.2) [UY1]
(1.5) , $f$ [$\mathrm{U}\mathrm{Y}1$ , Lemma 5.3]
. , $\Lambda\in SL(2, \mathbb{C})$
(3.3) $\Lambda F=(\begin{array}{ll}z^{\lambda_{1}}a(z) z^{\lambda_{2}}b(z)z^{\lambda_{1}-m_{1}}c(z) z^{\lambda_{2}-m_{2}}d(z)\end{array})$
. $a,$ $b,$ $c,$ $d$ $\Delta$
, $\lambda_{1},$ $\lambda_{2},$ $m_{1},$ $m_{2}$ :
(1) $\mathrm{O}\mathrm{r}\mathrm{d}_{0}Q=-2$ , $m_{1}=m_{2},$ $\lambda_{1}=(-\mu+m_{j})/2<\lambda_{2}=$
$(\mu+m_{j})/2$ ,
(2) $\mathrm{O}\mathrm{r}\mathrm{d}_{0}Q\geq-1$ , $m_{1}=-(\nu+ 1)<m_{2}=2\mu+\nu+1$ ,
$\lambda_{1}=0<\lambda_{2}=m_{2},$ $\nu=\mathrm{O}\mathrm{r}\mathrm{d}_{0}Q-\mu+1$ .
$\hat{f}=(\Lambda F)(\Lambda F)^{*}$ ,
(AF) $\circ\tau=\Lambda FP$, $P=(\begin{array}{ll}e^{2\pi\lambda_{1}i} 00 e^{2\pi\lambda_{2}i}\end{array})$ ,
, $f$ $\Delta^{*}$ $\hat{f}$ $\Delta^{*}$
. , $f$ $\hat{f}$ Hopf $Q$
, . [UY2, Lemma 3]
(3.2) . , $m_{1}<m_{2}$ $(\Lambda F)(\Lambda F)$ ”
$(\Lambda F)e_{3}(\Lambda F)^{*}$ leading term , $f$
$\hat{f}$
.
3.5. ([KTUY, Lemma 4.1], [Yu] ) $f$ : $Marrow \mathrm{S}_{1}^{3}$ CMC 1
face . $f$ . $f$
, $d\hat{s}\# 2$ $M$ . ,
(3.4) $\mathrm{O}\mathrm{r}\mathrm{d}_{p_{j}}(d\hat{s})\# 2\leq-2,$ $j=1,$ $\cap\cdot\ulcorner$ , $n$
.
3.6. (Osserman ) $f$ : $Marrow \mathrm{S}_{1}^{3}$
CMC 1face . $f$ $n$ ,
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. $G$ $f$ Gauss . ,
:
(3.5) 2 $\deg(G)\geq-\chi(M)+n,$
$\deg(G)$ $G$ ( $G$ , $\deg(G)=$
$\infty$ ), $\chi(M)$ $M$ Euler ,
,
.
Proof. 2.5 , $M=\overline{M}\backslash \{p_{1,.1} ,p_{n}\}$ . ,
$\overline{M}$ Riemann , $p_{1,\mathrm{t}}$ , $p_{n}\in\overline{M}$. $f$
$G$
$\deg(G)=\infty$ , (3.5) . $f$
. Riemann-Hurwicz
Gauss





$= \chi(\overline{M})+\sum_{p\in\overline{M}}\mathrm{O}\mathrm{r}\mathrm{d}_{p}Q-\sum_{p\in M}\mathrm{O}\mathrm{r}\mathrm{d}_{p}d\hat{s}^{\# 2}-\sum_{j=1}^{n}\mathrm{O}\mathrm{r}\mathrm{d}_{p_{j}}d\hat{s}^{\# 2}$
$=- \chi(M)-\sum_{j=1}^{n}\mathrm{O}\mathrm{r}\mathrm{d}_{\mathrm{P}j}d\hat{s}^{\beta 2}$
$\geq-\chi(\overline{M})+2n$ ( $(3.4)$ )
$=-\chi(M)+n$
. , 3.4 (3.6)
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4.
$\mathrm{C}\mathrm{M}\mathrm{C}1$ face , [KY, $\mathrm{L}\mathrm{Y},$ $\mathrm{Y}\mathrm{a}\mathrm{n}$ ]
$\mathrm{S}_{1}^{3}$ hollow ball model . , $\mathrm{S}_{1}^{3}$
$(\begin{array}{ll}x_{0}+x_{3} +ixx_{21}-ixx_{21} x_{0}-x_{3}\end{array})rightarrow$ $(x_{0}, x_{1}, x_{2}, x3)\in \mathrm{S}_{1}^{3}$
, $(y_{1}, y2, y_{3})$
$y_{k}= \frac{e^{\arctan x0}}{\sqrt{1+x_{0}^{2}}}x_{k}$ $k=1,2,3$
. $e^{-\pi}<y_{1}^{2}+y_{2}^{2}+y_{3}^{2}<e^{\pi}$ .
$(x_{0}, x_{1}, x_{2}, x_{3})rightarrow(y_{1}, y2, y_{3})$ $\mathrm{S}_{1}^{3}$ “hollow ball”
$\mathscr{K}=\{(y_{1}, y_{2}, y_{3})\in \mathbb{R}^{3}|e^{-\pi}<y_{1}^{2}+y_{2}^{2}+y_{3}^{2}<e^{\pi}\}$ .
. $\mathrm{S}_{1}^{3}$ hollow ball $\mathscr{S}f$
.
, $\mathbb{H}^{3}$ CMC 1
4 .
4.1. $M=\mathbb{C}$ , (g, $\omega$ ) $=$ ( $c_{1},$ $c$2dz), $c_{1}\in \mathbb{C},$ $c_{2}\in \mathbb{C}\backslash \{0\}$
, $\mathbb{H}^{3}$ horosphere CMC 1face .
$\mathrm{C}\mathrm{M}\mathrm{C}$ $1$ face . CMC
1 .
$\{z\in \mathbb{C}|_{0\leq\arg z\leq\pi}^{|z|<5}’\}$ . $\{z\in \mathbb{C}|_{0\leq\arg z\leq\pi}^{|z|<10,}\}$ .
1. 4.1. $c_{1}=1.2$ $c_{2}=1$ . $c_{1}=0$
$c_{2}=1$ .
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4.2. $M=\mathbb{C}$ , (g, $\omega$ ) $=$ ( $z,$ $c$dz), $c\in \mathbb{R}\backslash \{0\}$ , $\mathbb{H}^{3}$
Enneper cousin CMC 1face
. $M$ , CMC 1face
. $\mathrm{O}\mathrm{r}\mathrm{d}_{\infty}Q=-4<-2$ , , (3.5)
.
$J.\backslash \cdot..\cdot\cdot\backslash .\cdot..\cdot....$ .
$.-.\cdot....\cdot.\wedge$ .. $\cdot$ .
$\ldots$
: $\cdot$.
{ $z\in \mathbb{C}||$ z $|<1.3$ }. { $z\in \mathbb{C}|_{\pi-}^{0}$1 $8<$ar$z|<1\mathrm{g}z<$v$+1$ }.
2. 4.2 $(c=1)$ .
4.3. $M=\mathbb{C}$ , (g, $\omega$ ) $=(e^{z}, ice^{-z}dz)$ , $c\in \mathbb{R}\backslash \{0\}$ , $\mathbb{H}^{3}$
helicoid cousin CMC 1face . CMC 1
face $\{z\in \mathbb{C}|{\rm Re}(z)=0\}$ .
$\mathrm{C}\mathrm{M}\mathrm{C}$ $1$ face .
4.4. $M=\mathbb{C}\backslash \{0\}$ , (g, $\omega$ ) $=(z^{\mu}, (1-\mu^{2})dz/4\mu z^{\mu+1})$ , $\mu\in$
$\mathbb{R}^{+}\backslash \{1\}$ , $\mathbb{H}^{3}$ catenoid cousin
CMC 1face . $M$
$e^{\mu\pi i}$ , $-e^{-\mu\pi i}\in \mathrm{S}^{1}$ , CMC 1face
. $\mathrm{O}\mathrm{r}\mathrm{d}_{0}Q=\mathrm{O}\mathrm{r}\mathrm{d}_{\infty}Q=-2$ , .
, CMC 1face . (3.5)
CMC 1face , $\mathbb{H}^{3}$ CMC
1 $\mathrm{S}_{1}^{3}$ CMC 1face .
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$\{z\in \mathbb{C}|-09<-\dot{4}\pi<H\mathrm{H}\mathrm{H}<<0.9\}$ . { $z\in \mathbb{C}|--3.\cdot 8<{\rm Im}<{\rm Re}$H$<<$0.$\cdot$ 83}.







$\{z\in \mathbb{C}|_{0<\arg z<\pi}^{e^{-5}<|z|<e^{5}}\}$ . $\{z\in \mathbb{C}|_{\pi<\arg z<(3/2)\pi}^{e^{-5}<|z|<e^{5}}\}$ . $\{z\in \mathbb{C}|_{0<\arg z<\pi}^{e^{-2}<|z|<e^{2}}\}$ .
4. 4.4 $(\mu=0.8)$ .
$\{z\in \mathbb{C}|_{0<\arg z<\pi}^{e^{-5}<|z|<e^{5}}\}$ . $\{z\in \mathbb{C}|_{\pi<\arg z<(3/2)\pi}^{e^{-5}<|z|<e^{6}}\}$ . {z\in C|t<25 e\pi 2}.
5. 4.4 $(\mu=1.2)$ .
131
$\hat{f}$ : $M=\overline{M}\backslash \{p_{1,(}. ,p_{n}\}arrow \mathbb{H}^{3}$ CMC 1 ,
$d\hat{s}^{2}$ . $\hat{f}$
, $f$ $F$ ,
$U(1)=\{$ $\theta\in \mathbb{R}$ }
. $(g, \omega)$ $F$ Weierstrass data
, , $(g,\omega)$
$F^{-1}dF=(\begin{array}{ll}g -g^{2}\mathrm{l} -g\end{array})\omega$ .
. , $F$ $|g|,$ $|$ \mbox{\boldmath $\omega$}|
$M$ . , $p_{1,.(}$ , $p_{n}$ 2Gauss
$|g|$ 1 . $f:=Fe_{3}F$* $M$
. , :
4.5. CMC 1face $f$ : $Marrow \mathrm{S}_{1}^{3}$
, $f$ .
, Weierstrass data $(g, \omega)$ ,
$\lambda\in \mathbb{R}\backslash \{0\}$ , $(\lambda g, \lambda^{-1}\omega)$ CMC 1
$M$ ( $[\mathrm{U}\mathrm{Y}1$ , Theorem 3.3]).
:
4.6. $\hat{f}:Marrow \mathbb{H}^{3}$ CMC 1
. $n$ $f$ . $F$ ,
$U(1)$ $f$ , $(g, \omega)$ $F$
Weierstrass data . , $m$ $(0\leq m\leq n)$
$\lambda_{1}$ , , \lambda $\in \mathbb{R}^{+}$ , $\lambda\in \mathbb{R}\backslash \{0, \pm\lambda_{1}, . , \pm\lambda_{m}\}$
$(\lambda g, \lambda^{-1}\omega)$ $f_{\lambda}$ : $Marrow \mathrm{S}_{1}^{3}$ CMC
1 face , .




4.7, $\mathrm{C}\mathrm{M}\mathrm{C}1$ face $f$ :
$Marrow \mathrm{S}_{1}^{3}$ , :
0(0), 0(-5), $\mathrm{O}(-2,$ $-3)$ , $\mathrm{O}(-1, -1, -2)$ ,
$\mathrm{O}(-4)$ , $\mathrm{O}(-6)$ , $\mathrm{O}(-2,$ $-4)$ , $\mathrm{O}(-1, -2, -2)$ ,
$\mathrm{O}(-2,$ $-2)$ , $\mathrm{O}(-1,$ $-4)$ , $\mathrm{O}(-3,$ $-3)$ , $\mathrm{O}(-2, -2, -2)$ ,
$f$ $\mathrm{O}(d_{1}, , d_{n})$ $M=(\mathbb{C}\cup\{\infty\})\backslash \{p_{1,.(},p_{n}\}$
$f$ Hopf $Q$ $pj$ $d_{j}$
.
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